Viruses evolve under the selective pressure of host defense mechanisms, resulting in immunological escape variants or even in the formation of new viral species (6) . The antigenic drift of influenza viruses and changes in neutralizing antibody epitopes during persistent lentivirus infections are examples of selection by antiviral antibodies (9, 13) . A cytotoxic T-cell-resistant variant of lymphocytic choriomeningitis virus (LCMV) capable of escaping surveillance during persistent infection has also been demonstrated (10) . These antibody-and cytotoxic-T-cell-escape variants arise from mutations in their neutralization antibody-binding sites and in immunodominant T-cell epitope sequence, respectively. Natural killer (NK) cells play roles in the natural resistance to a variety of viral infections, and their activities may remain elevated for long periods of time during persistent infections (2-3, 4, 15-17) . The only persistent infection adequately examined for the role of NK cells has been persistent LCMV infection of mice. Depletion of the NK cells in these persistently infected mice with antibodies did not enhance LCMV synthesis, nor did it enhance LCMV synthesis in acutely infected mice (1, 4) . Thus, LCMV, which normally causes persistent infection in mice under conditions of elevated NK cell responses, appears to be an NK-resistant virus.
While screening a variety of viruses for sensitivity to NK cells in vivo, by using enhanced replication in NK celldepleted mice as an indicator of NK sensitivity, we found that Pichinde virus (PV) fell into the category of being NK sensitive (17) . PV is an arenavirus distantly related to LCMV, but, unlike LCMV, it does not normally establish persistent infection in mice. We speculated that, given its similarity to the NK-resistant LCMV, it might be possible to select NK-resistant variants of PV by passage in mice in the presence of NK cells. Here we report the generation of such variants.
Isolation of NK-cell-resistant variants of PV. NK-resistant variants of PV were established from an NK-sensitive plaque-purified subclone (referred to henceforth as PV-NKS1) of the AN 3739 strain of PV (17 The different in vivo-passaged, plaque-purified viruses were examined for sensitivity to NK cells compared with NK-sensitive PV-NKsl and then subjected to additional passages in poly(I)-poly(C)-treated C3H/HeSnJ mice. Two NK-resistant variants of PV (PV-NKrl and PV-NKr2) were identified after 3 consecutive passages in vivo. Table 1 shows that splenocytes recovered from mice inoculated with the NK-sensitive PV-NKsl and with either of the variants mediated significant killing of YAC-1 cells. Cytotoxicity was reduced by 80 to 100% by treatment of the mice with MAb to NK 1.1. As shown in Table 2 , PV-NKsl consistently replicated to higher titers in the spleens of NK cell-depleted mice than in control mice, as would be predicted for an NKsensitive virus. In contrast, plaque-purified PV-NKrl and PV-NKr2 replicated to high titers in both groups of mice, NOTES Results represent means of the percent specific cytotoxicity against YAC-1 cells in 4-h microcytotoxicity assays ± standard deviations for four to six mice tested separately, using effector/target ratios of 100:1. (Table 1) , further indicating that these viruses replicate very efficiently in both NK cell-depleted and in control mice. In addition, we have recently shown that PV-NKrl replicates to similar titers in untreated or NK cell-depleted mice with severe combined immunodeficiency (SCID) (16) . PV-NKsl, on the other hand, replicates to significantly higher titers in NK cell-depleted SCID mice (16) .
Both the NK-sensitive PV-NKSl and the NK-resistant variant PV-NKr' establish asymptomatic, persistent infection in SCID mice (16 (5) . BHK cells persistently infected with vesicular stomatitis virus grow poorly in nude mice, correlating with high-level sensitivity to NK cells in vitro (8, 11, 12) . When a vesicular stomatitis virus variant isolated from resistant tumor cells was used to establish a new persistent infection, these tumor cells remained resistant to NK cells in vitro and in vivo.
Our study with PV is the first demonstration of NK-escape variants of a virus-as defined by the ability of the virus to replicate in vivo. Of note is that we did not observe a correlation between NK sensitivity in vivo and sensitivity to NK cell-mediated lysis in vitro. This is not surprising, as we have not seen this correlation with other viruses, such as with the highly NK-sensitive murine cytomegalovirus (3). The sensitivity of virus-infected cells to NK cells in vivo is likely to vary with the cell type infected and to be strongly influenced by cytokines, such as IFN, which can modulate the sensitivity of target cells to lysis (3). We also did not observe a difference in the relative abilities of PV-NKW1 and PV-NKrl to inhibit IFN-mediated protection of L-929 target cells in vitro. These studies were, however, done with one cell line, and it is possible that the natural targets of infection in vivo would respond differently in terms of sensitivities to cytokines and to NK cells.
These studies provide direct evidence that a dynamic selection of viral variants which differ in their sensitivities to NK cells occurs in vivo. An NK-resistant variant of a virus should have a selective advantage under conditions of virusinduced NK cell activation, which occurs at high levels in acute infections (14) . These studies also indicate that the selective pressure of a continuous NK cell response during a persistent infection may select for NK resistance, as has apparently occurred in nature with LCMV. A molecular analysis of these variants should help in determining the molecular basis for NK sensitivity and resistance. 
